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Effects of Corn-Edamame Intercropping Modes on Yield, Efficiency and Soil Fertility in Red

Soil Hilly Areas

SONG Huijie!, QIN Wenjing?, LI Guilong?, LIU Jia®, HU Dandan', WU Yan', LIU Kailou'"

(1 Jiangxi Institute of Red Soil and Germplasm Resources, Nanchang 331717, China; 2 Institute of Soil Fertilizer and Resource
Environment, Jiangxi Academy of Agricultural Sciences, Key Laboratory of Acidified Soil Improvement and Utilization, Ministry
of Agriculture and Rural Affairs, P. R. China, Nanchang 330200, China)

Abstract: In order to explore the reasonable corn-edamame intercropping modes in red soil hilly areas, the corn (Zhengdan 958)
and edamame (Zhexian 16) were used as experimental materials in 2022, then, four main treatments were set up, including corn
monoculture (M), edamame monoculture (S), 2 rows of corn and 2 rows of edamame intercropping (2M2S) and 4 rows of corn
and 2 rows of edamame intercropping (4M2S). Each main treatment was set up with 3 split treatments, including sowing
edamame in 15 days before corn sowing (D1, 12 April, 2022), simultaneously sowing edamame and corn (D2, 27 April, 2022),
and sowing edamame in 15 days after corn sowing (D3, 12 May, 2022). The changes in corn yield, edamame yield, edamame
protein content, land equivalent ratio, and soil nutrient contents under different treatments were analyzed. The results showed that:
compared with S mode, the fresh weight of pods per unit area of edamame under 2M2S was significantly increased by 20.8%. The
earlier the sowing, the higher the fresh weight of pods. Both 2M2S and 4M2S were beneficial for improving the land equivalent

ratio and economic benefits, their land equivalent ratios were 66% and 40% higher than S, respectively; Their economic benefits
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were increased by 1.32 times and 61.7%, compared to S. Moreover, the land equivalent ratio and economic benefit under 2M2S
were significantly higher than those of 4M2S. The earlier the sowing date, the higher the land equivalent ratio and economic
benefit. Compared with S, the protein content of 2M2S edamame was significantly increased, while there was no significant
change in protein content among the three sowing periods. Different row ratios and sowing dates mainly significantly affected the
contents of soil alkaline nitrogen and available potassium. Compared with M, soil alkaline nitrogen contents under 2M2S and
4M2S were increased by 37.6% and 22.6%, and their soil available potassium contents were increased by 22.0% and 5.4%,
respectively. Among the three sowing periods, the earlier the sowing period, the higher soil alkaline nitrogen content. Therefore,
in the hilly area of red soil, two rows of corn and two rows of edamame (2M2S) is beneficial for improving soil equivalence ratio,

economic benefit, and significantly increasing soil alkaline nitrogen and available potassium contents, and between 12™ April and

12t May, the earlier the edamame is sown, the more beneft and soil fertility.

Key words: Intercropping; Yield; Land equivalent ratio; Economic benefit; Soil nutrient
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Table 1 Changes of plant heights and pod numbers of edamame
under different intercropping modes and sowing dates

AL b Bk = (cm) JERE (T /hn?)
B VEREA B 2M2SD1 56.6+9.0a 6272+129.6b
OM2SD2  55.7+3.0a  3822+1003c
2M2SD3  39.6+6.6b  373.4+1285¢
4M2SD1  544+64a 413.9+38.4c¢
4M2SD2  49.7+6.4ab  223.1+73.8d
4M2SD3 393 +8.1b 197.6+67.9d
SD1 558+83a 12343+1504a

SD2 40.7+64b
SD3 46.3+3.8ab

529.8 £ 112.4 be
515.0 £ 125.9 be

[ AR 2 2M2S 50.6+10.1a 4609+ 162.5b
4M2S 478+90a  2782+115.6¢

S 47.6+87a  759.7+3735a

FE DI 55.6+7.0a 758.5+382.2a
D2 48.7+8.06b 378.4+157.13b

D3 41.7+6.53¢  362.0+167.96b

1 A E/ NG FREF R [E — 52 i B 2R AN [ b 2 ) 2 55
TE P<0.05 /KF ER#E; T,
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Table 2 Changes of crop yields and land equivalent ratios under different intercropping modes and sowing dates

AN b ¥ [ 1 B TR 42 (10° kg/hm?) AT B (10° kg/hm?) + 4t 2 AL
Tk (3 WNIF) BN (E3 oW
B VEASE i A 2M2SD1 436+0.11 2.12+0.03 ¢ 9.97 + 0.09 11.3+£020a 1.75+£0.01a
2M2SD2 436+0.11 0.61£0.01¢ 9.97+0.09 3.23+0.05¢ 1.63+0.02a
2M2SD3 436+0.11 0.79+0.01 ¢ 9.97 +0.09 421+0.03d 1.59+0.01a
4M2SD1 5.98+0.1 1.12+0.22d 10.9 +0.07 7.49 +0.42 ¢ 1.66+0.01a
4M2SD2 5.98+0.1 0.28+0.01 f 10.9 £ 0.07 1.85+0.01 f 1.37+0.01b
4M2SD3 5.98+0.1 0.30£0.01 f 10.9 +0.07 1.98+0.01 f 1.16+0.01 ¢
SD1 - 8.63+0.09 a - 8.62+0.14b -
SD2 - 3.63+0.04b - 3.63+0.05¢ -
SD3 - 3.26+0.01b - 3.26+0.02 ¢ -
M 13.4+0.23 13.4+0.23 - -
[ AR 2 2M2S 436+0.11 ¢ 1.17£0.05b 9.97+0.09 b 6.24+0.11a 1.66£0.01 a
4M2S 598+0.1b 0.57+0.04 ¢ 10.9+0.07b 3.77+0.08 ¢ 1.40£0.02b
S - 5.17+0.082 - 5.17+0.02b -
M 13.4+023a 13.4+023a - -
1 DI 5.17 £ 0.09 3.95+0.06a 10.4 +0.14 9.13+0.12a 1.71+£0.01 a
D2 5.17 +0.09 1.50+0.11 b 10.4+0.14 2.90+0.09b 1.50+0.01b
D3 5.17+0.09 1.45+0.03b 10.4+0.14 3.15+0.08 b 1.38+0.01 ¢
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Fig.1 Changes of edamame protein contents under different intercropping modes and sowing dates
#3 AREMEERNTBERTEFUHELTL
Table 3 Changes of economic benefits under different intercropping modes and sowing dates
LIS fab 3 #A (7 76/hm?) FEE (7 J6/hm?) 2345 (JT J6/hm?)
[ P A 2 < 10 2M2SD1 0.664 6.90+0.85a 6.84+0.85a
2M2SD2 0.664 3.69+041d 3.62+0.17 cd
2M2SD3 0.664 4.08+0.20c¢c 4.01 £0.20 ¢
4M2SD1 0.899 5.61 £0.34Db 5.52+0.34b
4M2SD2 0.899 3.35+0.24d 3.26+0.24d
4M2SD3 0.899 3.40+0.07d 3.31+0.07d
SD1 0.490 3.45+0.32d 3.40+0.32d
SD2 0.490 145+ 046 ¢ 1.40+£ 046 ¢
SD3 0.490 146 +0.15¢ 141+0.16 ¢
M 1.21 3.21+0.32d 2.98+0.18d
] AR K 2M2S 0.664 4.89+049a 4.82+0.09a
4M28S 0.899 4.12+022b 4.03+0.08b
S 0.490 2.11+0.31d 2.07+0.32¢
M 1.210 3.22+032¢ 298+0.18 ¢
AP DI 0.664 532+022a 525+030a
D2 0.899 290+0.31b 276 £0.11b
D3 0.490 298+0.13b 2.91+£0.06b
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Table 4 Changes of soil fertility characteristics under different intercropping modes and sowing dates

FEE T D2 Kb FGEIE K 28.1%).

AL Ab 2 B I (g/kg) Bl S (mg/kg) A %5 (mg/kg) L (mg/kg)
[ VR OB A 2M2SD1 12.75+£2.40 a 62.48+12.73a 1290+ 523 a 67.50 + 19.84 ab
2M2SD2 1498 +2.72a 31.85+7.65b 13.75+0.78 a 49.17 +3.82 be

2M2SD3 1260+ 1.16 a 62.48+7.35a 1535+3.67a 72,50 £ 15.61 a

4M2SD1 1484+ 1.50a 37.98+11.81b 13.77+1.70 a 52.50 +4.33 be
4M2SD2 1315+ 1.17a 67.38+14.85a 13.02+3.83 a 63.33 + 17.74 abe

4M2SD3 14.05+3.54a 3430+9.25b 1541 £1.93a 4750 £2.50 ¢

SD1 1273+ 1.64a 7228+ 1291 a 15.03+1.08 a 53.33+5.20 be

SD2 1297+ 1.06 a 46.55+£7.65b 12.09+3.81 a 65.83 + 3.82 abc

SD3 1337+033a 7276 £ 10.61 a 13.15+£0.74 a 56.67 + 3.82 abc

M 1497+ 101 a 37.98+11.23b 11.62+4.08 a 51.67 + 1.44 be

[ AR 2 2M2S 13.44+223 a 5227+ 17.41b 14.00+3.39 a 63.06 + 16.62 a
4M2S 1401 +2.14a 46.55+18.92 ¢ 14.07 £2.54 a 5444+ 11.58a

S 13.02+1.03 a 63.86+ 1591 a 13.42+239a 58.61 +6.74 a

M 1497+ 1.0l a 37.98+11.23d 11.62+4.08a 51.67+1.44a

RN DIl 13.82+1.64a 57.67+12.17a 13.92+223 a 55.93+8.50 a
D2 13.74+ 153 a 45.01+£923b 12.98£2.90 a 62.17+9.57 a

D3 13.05+1.74a 51.71 + 8.78 ab 1446+222a 60.24 + 6.85 a
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